Novel approach for simultaneous evaluation of cell phenotype, apoptosis, and cell cycle using multiparameter flow cytometry.
Apoptosis is a vital process for organism development and, when disrupted, can lead to abnormalities including cancer and autoimmune diseases. We demonstrate a novel multicolor flow cytometry approach for quantifying apoptosis and cell cycle information of phenotypically distinct populations, using less than 2 x 10(5) cells per sample. We used incorporation of Cy5-dUTP into DNA strand breaks by the terminal dUTP nucleotide end labeling (TUNEL) method to determine apoptosis, while cell cycle information was assessed with an ultraviolet DNA binding dye, DAPI. To simultaneously determine surface phenotype, we used paraformaldehyde fixation and a gentle permeabilization protocol combined with FITC- and PE-labeled surface antibodies. Using these fluorochromes, and three-laser instrumentation, we quantified apoptosis and cell cycle phase in lymphocyte subpopulations from heterogeneous human and murine cell sources, subjected to various culture conditions. Further, we used this method to detect divergent rates of apoptosis in a human, heterogeneous lymphocyte tumor population, demonstrating a potential application for clinical and/or research settings. Thus, we describe a six-parameter, four-color flow cytometry approach for evaluating apoptosis and cell cycle with dual surface labels. This method may also be useful as a generalized scheme to assess simultaneously two intracellular targets in a mixed cell population.